Summary. The proportion of motile spermatozoa in bull semen diluted with phosphate-buffered saline, citrate or milk has been estimated both photographically and with an image-analysing computer. The two methods produced similar estimates. The proportion of noneosinophilic spermatozoa was higher than the proportion of immotile spermatozoa, particularly when fluoride or formaldehyde was added to the diluents. The proportion of non-eosinophilic spermatozoa in diluents containing formaldehyde was the same as in the original semen.
INTRODUCTION
Motility of spermatozoa is one ofthe most important parameters used in assessing the quality of semen, since this parameter is most closely correlated with the conception rate, at least in bull semen (Bishop, Campbell, Hancock & Walton, 1954) . Estimates of sperm motility are also used in experiments on metabolism of spermatozoa and in laboratory trials of diluents for semen in a variety of species. Usually, motility is assessed by visual examination and assigning a value based on an estimate of the proportion of motile spermatozoa and the vigour or movement as described by Emmens (1947) .
The technique can be rapidly performed and does not require expensive equipment but in view of the importance attached to motility it is surprising that little use has been made of the more objective methods that have been described (e.g. Walton, 1952; Rothschild, 1948 Rothschild, , 1953 Rikmenspoel, 1957; Harvey, 1945 Harvey, , 1960 Janick & Macleod, 1970; van Duijn, van Voorst & Freund, 1971) .
It seemed likely that the image-analysing computer (Quantimet 720) could be used to estimate the proportion of motile spermatozoa in semen but a second method was required to confirm the results. A photographic method was used in conjunction with the Quantimet to estimate the proportion of motile spermatozoa in samples of bull semen in various diluents.
The proportion of spermatozoa stained by a differential stain has been cor¬ related with the motility of bull semen (Bishop et al., 1954; Campbell, Hancock & Shaw, 1960) , but no direct comparison of the proportion stained with an objective determination of the proportion immotile has so far been undertaken with bull semen.
MATERIALS AND METHODS

Semen
Semen was collected in an artificial vagina from eight Friesian bulls on three separate occasions. The bulls were between 3 and 6 years old and were used in a progeny-testing scheme.
Dilution
The semen was diluted 1:6 or 1:10 so that the number of spermatozoa in a photograph would be about fifty.
Diluents
Three basic diluents were used: (1) a phosphate-buffered saline (PBS) solution containing 124 mM-NaCl; 6-8 mM-KCl; 3 mM-Na2HP04 and 0·7 mM-NaH2P04, pH 7-3; (ii) a 2-9% citrate buffer, adjusted to pH 6-9 with citric acid; and (iii) a milk diluent as described by Harrison & White (1972) The results were converted to angles before being subjected to analysis of variance and regression analysis.
RESULTS
Effect offormaldehyde
The Quantimet, the photographs, and direct observation all showed that none of the spermatozoa in diluents containing formaldehyde was motile and results from these diluents were omitted from the statistical analysis. (Tables 2 and 3 ), except when citrate was used as the basic diluent (Table 3 ). The proportion of unstained spermatozoa was the same in all diluents (Table 2) . proportion unstained in the original semen was greater than in any of the dilu¬ ents unless formaldehyde had been added to the diluent (Table 4) .
Quality of motility During the course of preliminary experiments, it had been observed that on some occasions the sperm tails appeared to move in two planes and sometimes in three planes with rotation of the head. Throughout the main series of experiments, if any spermatozoa on a slide were observed to rotate this was noted. The frequency of occurrence of slides with motile spermatozoa on which rotating spermatozoa were observed is given in Table 5 (Mann & Lutwak Mann, 1948; Dott, 1958 The behaviour of spermatozoa in the PBS and milk diluents differed from their behaviour in citrate in two ways ; first, the motility of spermatozoa in PBS and milk was almost completely inhibited by fluoride whereas the motility in citrate was unaffected. This was probably due to the interaction of citrate and electrolytes in the semen. The second difference was in the type of motility exhibited by the spermatozoa; they were more likely to exhibit the rotating motility which Rikmenspoel (1957) (Dott & Foster, 1975) .
